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MACHINING METHOD USING MULTIPLE
WORKPIECE MOUNTING DEVICE FOR
MANUFACTURING STRUCTURES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a machining
method using a multiple workpiece mounting device for
manufacturing structures such as those used as components
in mass manufactured products, and particularly to a
machining method using a multiple workpiece mounting
device for manufacturing irregular structures.

2. Discussion of the Related Art

With the advancement in manufacturing technologies,
there are numerous methods employed for machining struc-
tures. In the manufacturing field, manufacturers allocate a
lot of resources in choosing suitable methods to obtain
desired structures on base workpieces. Especially in the case
of irregular structures that need to go through a number of
processes and procedures, it is very important to choose a
highly efficient and low-cost method.

Irregular structures typically have complex shapes. Thus,
a workpiece used in forming the irregular structure com-
monly has several surfaces needing to be processed. In
general, after one surface of the workpiece is processed by
one machine, the workpiece must be removed from the
machine and then clamped in another orientation on the
same machine or on another machine to process another
surface. The workpiece may be removed and clamped
several times until all of the to-be-processed surfaces thereof
have been duly processed. If the irregular structures are
processed one by one as above described, firstly, much time
is needed in moving workpieces, clamping workpieces,
adjusting positions of the workpieces, and adjusting param-
eters of the machines. In addition, because the workpieces
are clamped once and again, errors that exist in performing
each processing step are liable to accumulate. Thus, an
acceptance rate (yield) of the structures may be unaccept-
ably low. Furthermore, in the process of moving and clamp-
ing, the irregular structures are liable to be damaged by
accidental bumping, scratching, pressing and so on.

Therefore, a machining method using a multiple work-
piece mounting device which can achieve highly efficient
production at low cost is desired.

SUMMARY

In one embodiment, a machining method for manufac-
turing a plurality of structures comprises: (1) providing a
plurality of workpieces including a first workpiece and a
second workpiece, each of the workpieces comprising at
least one processing surface; (2) clamping the workpieces to
respective mounting platforms on a multiple workpiece
mounting device, and rotatably installing the multiple work-
piece mounting device on machining equipment, the mul-
tiple workpiece mounting device defining a rotational axis
about which the multiple workpiece mounting device can
rotate, the mounting platforms being arranged evenly around
the rotational axis; (3) machining the workpieces using the
machining equipment, wherein when the multiple workpiece
mounting device is at a first position, the machining equip-
ment processes one processing surface of each of at least one
of the workpieces including the first workpiece, when the
multiple workpiece mounting device is rotated to a second
position, the machining equipment processes one processing
surface of each of at least another one of the workpieces
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including the second workpiece, and the multiple workpiece
mounting device continues to process one processing sur-
face of at the machining equipment continues to process one
processing surface of at least a next one of the workpieces
if and as necessary until eventually the at least one process-
ing surface of each of the workpieces have all been
machined, thereby forming a plurality of structured work-
pieces; and (4) extracting a plurality of structures from the
structured workpieces.

The multiple workpiece mounting device includes a plu-
rality of mounting platforms and a rotational axis. Each of
the mounting platforms is aligned parallel to the rotational
axis. A distance between the rotational axis and each of the
mounting platforms is the same. The multiple workpiece
mounting device is configured to rotate about the rotational
axis.

Other advantages and novel features will become more
apparent from the following detailed description when taken
in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The components in various drawings are not necessarily
drawn to scale, the emphasis instead being placed upon
clearly illustrating the principles of the machining method
using a multiple workpiece mounting device. Moreover, in
the drawings, like reference numerals designate correspond-
ing parts throughout several views.

FIG. 1 is an isometric view of a multiple workpiece
mounting device used in a machining method of one
embodiment of the present invention.

FIG. 2 is an isometric view of an exemplary workpiece
needing to be processed.

FIG. 3 is a flow chart of an exemplary machining method
for manufacturing structures using the multiple workpiece
mounting device of FIG. 1 to process a plurality of work-
pieces of FIG. 2.

FIG. 4 is similar to FIG. 1, but showing a plurality of
workpieces of FIG. 2 attached onto the multiple workpiece
mounting device.

FIG. 5 is a schematic, isometric view of machining
equipment used in the method of FIG. 3.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Referring to the drawings in detail, FIG. 1 shows a
multiple workpiece mounting device used in a machining
method of one embodiment of the present invention. The
multiple workpiece mounting device 30 includes a mounting
portion 32, and two clamping ends 36 disposed at two
opposite ends of the mounting portion 32. The mounting
portion 32 may take a shape of a regular prism such as an
equilateral triangular prism, an equilateral pentagonal prism,
or an equilateral hexagonal prism. In this embodiment, the
mounting portion 32 is an elongated square prism. The
clamping ends 36 are cylinder-shaped. The mounting por-
tion 32 has four mounting platforms 38, each defining a
plurality of mounting holes 34 arrayed along a line parallel
to a rotational axis L1 of the multiple workpiece mounting
device 30. The mounting holes 34 are typically screw holes.
The multiple workpiece mounting device 30 rotates around
the rotational axis [.1. The rotational axis [.1 runs parallel to
each of the mounting platforms 38, and also coincides with
axes of symmetry of opposite of the mounting platforms 38.
Further, a distance between the rotational axis L1 and each
of the mounting platforms 38 is the same.
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A machining method for manufacturing irregular-shaped
structures is also provided herein. An exemplary embodi-
ment of the machining method involves processing a num-
ber of workpieces such as a few of the workpieces 20a
shown in FIG. 2. Each workpiece 20q has a predetermined
size and a predetermined shape. The workpiece 20a needs to
be processed in multiple directions and on multiple surfaces
to form a plurality of irregular-shaped structures therefrom.
In other words, the workpiece 20a has multiple processing
surfaces. In this embodiment, the workpiece 20q is a rod
including a main processing surface 22, and two side pro-
cessing surfaces 24 located at two adjacent sides of the main
processing surface 22 respectively. That is, the side process-
ing surfaces 24 are at opposite sides of the workpiece 20a.
The workpiece 20a further includes a mounting surface 28
that is on the opposite side to the main processing surface 22.
The workpiece 20a defines a plurality of mounting through-
holes 26 communicating between the main processing sur-
face 22 and the mounting surface 28. The mounting through-
holes 26 correspond to the mounting holes 34 of the multiple
workpiece mounting device 30.

Referring to FIG. 3, the exemplary machining method for
manufacturing structures includes a preprocessing step 11, a
clamping step 13, a machining step 15, a coating step 17, and
an extracting step 19, which are performed in that order. One
preferred embodiment of the machining method for manu-
facturing structures is described in detailed as follows:

In the preprocessing step 11: At least one of the above-
described workpieces 20a is provided. In the preferred
embodiment, extrusion press equipment (not shown)
machines the workpiece 20a. A drilling machine (not
shown) drills the mounting through-holes 26 in the work-
piece 20a. Alternatively, the workpiece 20a may be formed
by other kinds of metal working/machining devices such as
die casting machines, according to different conditions such
as what material the workpiece 20a is made of.

In the clamping step 13: The at least one workpiece 20a
is mounted to the above-described multiple workpiece
mounting device 30, and the multiple workpiece mounting
device 30 is installed onto a rotatable clamp of machining
equipment. In the preferred embodiment, referring to FIG. 4,
three additional workpieces 2056, 20c¢, and 20d are mounted
to the multiple workpiece mounting device 30. The work-
pieces 20a, 205, 20c, and 204 are substantially the same. The
workpieces 20a, 205, 20c, and 20d are correspondingly
fixed on four mounting platforms 38 of the multiple work-
piece mounting device 30 by fixing pieces 40 such as bolts,
screws, pegs, or pins. Each fixing piece 40 is inserted into
one of the mounting through-holes 26 that is aligned with
one corresponding mounting hole 34 of the multiple work-
piece mounting device 30. The mounting surface 28 of each
of the workpieces 20a, 205, 20c, and 204 abuts a corre-
sponding one of the mounting platforms 38 of the multiple
workpiece mounting device 30.

In the machining step 15: The machining equipment
works on the main and side processing surfaces 22, 24 of
each workpiece 20a, 205, 20c, and 20d to obtain four
structured workpieces. The machining equipment includes a
machining tool. In the preferred embodiment, referring to
FIG. 5, the machining equipment is a computerized numeri-
cal control (CNC) machine 50. The CNC machine 50
includes a machining tool 51 installed on a movable work-
table, which is movable in multiple directions. The rotatable
clamp of the CNC machine 50 includes a three-jaw chuck 52
and a spring tip 53. The multiple workpiece mounting device
30 is rotatably clamped on the CNC machine 50 between the
three-jaw chuck 52 and the spring tip 53. The CNC machine
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50 synchronously machines the main processing surface 22
of the workpiece 20a mounted on one of the mounting
platforms 38 of the multiple workpiece mounting device 30
and one side processing surface 24 of each of the workpieces
205 and 204 mounted on two adjacent mounting platforms
38 of the multiple workpiece mounting device 30. In one of
numerous possible examples, the CNC machine 50 may drill
a large hole in said main processing surface 22, and a small
hole in each of said side processing surfaces 24. After that,
the multiple workpiece mounting device 30 is rotated an
angle of 90 degrees in a direction shown by the arrows in
FIG. 4. Then, the CNC machine 50 machines the main
processing surface 22 of the workpiece 205 and one side
processing surface 24 of each of the workpieces 20a and
20c. In the same example, the CNC machine 50 drills a large
hole in said main processing surface 22, and a small hole in
each of said side processing surfaces 24. Next, the multiple
workpiece mounting device 30 is rotated a further angle of
90 degrees in the direction shown by the arrows in FIG. 4.
In this manner, the CNC machine 50 machines the work-
pieces 20a, 205, 20c, and 204 further until the main pro-
cessing surface 22 and the side processing surfaces 24 of
each of the workpieces 20a, 205, 20c and 20d are all
machined. Thereby, the four structured workpieces are
formed. While machining each main and side processing
surface 22, 24, the machining tool 51 is moved together with
the worktable along a path determined by a program
installed in the CNC machine 50 beforechand. A type of the
machining tool 51 may be changed in this machining step
15. For example, if the workpieces 20qa, 205, 20¢, and 204
need to be machined by a cutting tool, a drilling tool, and a
milling cutter, the machining tool 51 is changed twice during
the machining step 15. A procedure in changing the type of
the machining tool 51 is controlled by the program installed
in the CNC machine 50 beforehand.

In the coating step 17: The surfaces of the structured
workpieces are coated. The coating method may be a
spray-paint method, or an electroplating method, and so on,
according to different requirements of the irregular-shaped
structures. Thereby, surfaces of the structured workpieces
having predetermined desired characteristics are obtained;
for example, smooth surfaces or hard surfaces are obtained.
In the preferred embodiment, the coating step 17 includes a
cleaning step, a masking step, and an anodizing step. In the
cleaning step, a cleaning machine cleans the surfaces of the
structured workpieces.

In the extracting step 19: A plurality of irregular-shaped
structures is extracted from the structured workpieces. In the
preferred embodiment, the structured workpieces are run
through a punching machine so as to separate the irregular-
shaped structures from the remaining portions of the struc-
tured workpieces. Alternatively, the irregular-shaped struc-
tures may be separated by use of equipment such as a
shearing machine.

After the extracting step 19, labels are pasted on each of
the irregular-shaped structures. Alternatively, there may be
no labels pasted on the irregular-shaped structures. Then the
irregular-shaped structures are packed manually or by pack-
ing machines for transportation or shipment.

In alternative embodiments, the drilling step of the pre-
processing step 11 may be omitted. In such case, the
workpieces 20a, 205, 20c¢, and 204 are mounted on the
multiple workpiece mounting device 30 by other means. For
example, the multiple workpiece mounting device 30 can
have a plurality of clasps to clasp the workpieces 20a, 205,
20c, and 20d. When the quality of the surfaces of the
irregular-shaped structures is not required to be high, the
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coating step 17 may be omitted. More than one multiple
workpiece mounting device 30 may be mounted on a
modified version of the CNC machine 50. In such case, the
workpieces 20a, 205, 20c¢, and 204 on each of the multiple
workpiece mounting devices 30 are machined simulta-
neously, with the multiple workpiece mounting devices 30
being rotated synchronously. The workpieces 20a, 205, 20c,
204 may each comprise only one processing surface. In such
case, the workpieces 20qa, 205, 20c¢, 20d can be mounted on
the multiple workpiece mounting device 30 in the manner
described above. The machining equipment machines the
processing surface of the workpiece 20qa first. Then the
multiple workpiece mounting device 30 is rotated 90
degrees, and the processing surface of the workpiece 205 is
processed. Next, the multiple workpiece mounting device 30
is rotated a further angle of 90 degrees. In this manner, the
machining equipment goes on to machine the workpieces
20c¢ and 204. Thus the processing surface of each workpiece
20a, 205, 20c, and 204 are all machined.

It is believed that the present embodiments and their
advantages will be understood from the foregoing descrip-
tion, and it will be apparent that various changes may be
made thereto without departing from the spirit and scope of
the invention or sacrificing all of its material advantages, the
examples hereinbefore described merely being preferred or
exemplary embodiments of the invention.

What is claimed is:

1. A machining method for manufacturing a plurality of
structures, the method comprising:

(1) providing a plurality of workpieces including a first
workpiece and a second workpiece, each of the work-
pieces comprising at least one processing surface;

(2) clamping the workpieces to respective mounting plat-
forms on a multiple workpiece mounting device, and
rotatably installing the multiple workpiece mounting
device on machining equipment, the multiple work-
piece mounting device defining a rotational axis about
which the multiple workpiece mounting device can
rotate, the mounting platforms being arranged evenly
around the rotational axis;

(3) machining the workpieces using the machining equip-
ment, wherein when the multiple workpiece mourning
device is at a first position, the machining equipment
processes one processing surface of each of at least one
of the workpieces including the first workpiece, when
the multiple workpiece mounting device is rotated to a
second position, the machining equipment processes
one processing surface of each of at least another one
of the workpieces including the second workpiece, and
the multiple workpiece mounting device continues to
be rotated if and as necessary and the machining
equipment continues to process one processing surface
of at least a next one of the workpieces if and as
necessary until eventually the at least one processing
surface of each of the workpieces have all been
machined, thereby forming a plurality of structured
workpieces; and

(4) extracting a plurality of structures from each of the
structured workpieces.

2. The machining method as claimed in claim 1, further
comprising drilling a plurality of mounting through-holes in
the workpieces prior to clamping the workpieces.

3. The machining method as claimed in claim 2, further
comprising forming the workpieces using extrusion press
equipment prior to drilling the mounting through-holes.

4. The machining method as claimed in claim 2, wherein
the machining equipment comprises a tool installed on a
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movable worktable, and when the machining equipment
processes each processing surface, each of the tool and the
worktable is moved along a path determined by a program
in the machining equipment.

5. The machining method as claimed in claim 4, wherein
the multiple workpiece mounting device comprises a mount-
ing portion and two clamping ends disposed at two opposite
ends of the mounting portion, the mounting portion has a
shape of a regular prism, the clamping ends are used to
rotatably attach the multiple workpiece mounting device on
the machining equipment, the multiple workpiece mounting
device defines a plurality of mounting holes on each mount-
ing platform, and a fixing piece is inserted into each mount-
ing through-hole and one corresponding mounting hole to
fix the workpieces on the multiple workpiece mounting
device.

6. The machining method as claimed in claim 5, wherein
the mounting portion has a shape of one of an equilateral
triangular prism, a square prism, an equilateral pentagonal
prism, and an equilateral hexagonal prism.

7. The machining method as claimed in claim 5, wherein
the mounting portion of the multiple workpiece mounting
device is a square prism having four mounting platforms
each having one workpiece mounted thereon, each work-
piece has three processing surfaces including a main pro-
cessing surface and two side processing surfaces adjacent to
the main processing surface, and a mounting surface that is
on the opposite side to the main processing surface, and the
mounting surface abuts a corresponding one of the mounting
platforms of the multiple workpiece mounting device.

8. The machining method as claimed in claim 7, wherein
the machining equipment synchronously machines the main
processing surface of one workpiece mounted on one of the
mounting platforms and one side processing surface of each
of two other workpieces mounted on two adjacent mounting
platforms, after that, the multiple workpiece mounting
device is rotated 90 degrees, then, the machining equipment
machines the main processing surface of one of said two
other workpieces and one side processing surface of each of
said one workpiece and still another workpiece, next, the
multiple workpiece mounting device is further rotated 90
degrees as necessary, and the machining equipment contin-
ues to machine a corresponding main processing surface and
corresponding side processing surfaces of corresponding of
the workpieces as necessary until the main processing
surface and the two side processing surfaces of each of the
workpieces have all been machined.

9. The machining method as claimed in claim 1, further
comprising coating the structured workpieces before
extracting the structures.

10. The machining method as claimed in claim 9, wherein
the coating comprises a cleaning step, a masking step, and
an anodizing step.

11. The machining method as claimed in claim 9, wherein
the coating utilizes a spray-paint method or an electroplating
method.

12. The machining method as claimed in claim 1, wherein
the structures are extracted by separating each structure from
a remainder of the corresponding structured workpiece by
using a machine selected from the group consisting of a
punching machine and a shearing machine.

13. The machining method as claimed in claim 1, further
comprising, after extracting the structures, pasting a label on
each of the structures and packing the structures.

14. The machining method as claimed in claim 1, wherein
the workpieces each comprise one processing surface, and
when the multiple workpiece mounting device is rotated to
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each of the positions including the first position and the
second position, the machining equipment processes the
processing surface of a respective one of the workpieces.

15. The machining method as claimed in claim 1, wherein

the mounting platforms are parallel to the rotational axis,
and a distance between the rotational axis and each of the
mounting platforms is the same.

16. A machining method for manufacturing a plurality of

structures, the method comprising:

(1) providing a plurality of workpieces each comprising
one processing surface;

(2) clamping the workpieces on a multiple workpiece
mounting device having a plurality of platforms, and
rotatably installing the multiple workpiece mounting
device on machining equipment, the multiple work-
piece mounting device defining a rotational axis about
which the multiple workpiece mounting device can
rotate, each workpiece being mounted on a respective
one of the mounting platforms;

15
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(3) machining the workpieces using the machining equip-

ment, wherein when the multiple workpiece mounting
device is at a first position, the machining equipment
processes the processing surface of one workpiece,
when the multiple workpiece mounting device is
rotated to a second position, the machining equipment
processes the processing surface of another workpiece,
and the multiple workpiece mounting device continues
to be rotated if and as necessary and the machining
equipment continues to process the processing surface
of at least a next one of the workpieces if and as
necessary until eventually the processing surface of
each of the workpieces have all been machined, thereby
forming a plurality of structured workpieces; and

(4) extracting a plurality of structures from each of the

structured workpieces.



